Mechanism whereby ouabain inhibits human T lymphocyte activation: effect on the interleukin 2 pathway.
Through the blockade of the Na-K-ATPase, ouabain inhibits several biochemical and biological events leading to the proliferation of activated lymphocytes. Since we already found that interleukin 1 production was not prevented by ouabain, we investigated by which mechanism this drug inhibits mitogen-induced human T lymphocyte activation, with respect to the interleukin 2 (IL 2) pathway. Our data revealed that at concentrations lower than 0.2 microM, IL 2 accumulation was not reduced in ouabain-treated cultures, even when cell proliferation was completely inhibited (0.1-0.2 microM ouabain). Moreover, in this concentration range, ouabain stimulated in a dose-dependent manner the accumulation of IL 2 in the supernatant of Con A-stimulated lymphocytes (optimum for 0.05 microM corresponding to half inhibition of lymphocyte proliferation). Such an effect, which appears correlated to the inhibition of Na-K-ATPase, suggests a failure of the cell to utilize IL 2. At concentrations higher than 0.3 microM, ouabain inhibited both lymphocyte proliferation and IL 2 production. These observations show that the glycosteroid interacts differently with the different cell populations involved in the cascade of reactions leading to cell proliferation, and suggest that the mitogenic inhibition resulting from the blockade of Na-K-ATPase is not related to the blockade of IL 2 production. On the other hand, we observed that: ouabain inhibited the expression of the receptors for IL 2, an obligatory step in lymphocyte proliferation; ouabain blocked the proliferation of an IL 2 sensitive human T cell line; in both cases the inhibition paralleled that of lymphocyte proliferation. Our data suggest that the essential steps of lymphocyte proliferation in which Na-K-ATPase-dependent K+ fluxes play a critical role are the expression of IL 2 receptors and the IL 2-dependent proliferative step.